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ABSTRACT 

Background: Rigid and kinesio taping is commonly used in the rehabilitation and prevention of subacromial 
impingement syndrome (SIS). It is proposed to have positive effectson shoulder function and scapular kinematics. 
However, there is a paucity of literature regarding the effectiveness of rigid versus elastic taping on scapular 
upward rotation and forward head posture (FHP), which is commonly adopted in SIS. 

Purpose: This study was designed to investigate the effect of taping with postural correction on the scapular 
kinematics and forward head angle (FHA) in patients with SIS when two different taping materials are used: 
rigid versus a kinesio tape application. 

Methods: Eleven female patients with SIS participated in this study. Their age, weight and height ranged from 30 
to 60 years, 56 to 90 kg and 155 to 175 cm, respectively. The participants were randomly assigned to Group I 
(Kinesio tape (KT), n=6) and Group II (Rigid tape (RT), n=5). Thoracic and scapular taping with posture correction 
was applied to both groups. Scapular upward rotation at 0°, 60°, 90° and 120° and FHA were measured before 
and immediately after the taping. 

Results: Both taping materials significantly increased the_scapular upward rotation at 90° and 120° shoulder 
elevation. Additionally, there was a significant decrease in the FHA in the RT group. 

Conclusion: Both tapings are effective in restoring scapular kinematics. The corrective effect of rigid taping on 
FHA is substantiated. 
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INTRODUCTION 

Subacromial impingement syndrome (SIS) is the 
most frequently diagnosed shoulder disorder, 
representing 44-65% of all recorded shoulder 
problems in clinical settings [1-3]. SIS is defined 
as.an impingement of the rotator cuff tendons 
and the subacromial bursa within the 
subacromial space [4,5]. Clinically, it is chara- 


cterized by shoulder pain that is aggravated with 
arm abduction (painful arc) and overhead 
activities, though it can also be felt at night 
[4,6,7]. Decreased active range of motion (ROM ), 
functional loss and disability are the main 
consequences of SIS [7,8]. The high prevalence 
of SIS is particularly evident among the 
population aged 40-50 years, and with its 
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persistent symptoms, it poses a significant 
socioeconomic burden [9]. 

Previous studies stated that SIS could be 
attributed to various factors, such as anatomic 
disturbance, overuse, the loss of gleno-humeral 
joint stability and postural abnormalities [1, 10]. 

M oreover, researchers have paid attention to the 
role of scapular control in the development of 
SIS. The scapula is considered to be.the key link 
between the upper extremity and the axial 
skeleton, where scapular musculature provides 
the proximal stability to the upper limb activities 
[ 1 , 11 ]. 

Decreased upward rotation, increased internal 
rotation and decreased posterior tilting are 
abnormal scapular patterns, termed scapular 
dyskinesis, which have been identified in 
patients with SIS [1,3,11,12], Thus, the 
normalization of scapular control should be 
accounted for in rehabilitation programs for SIS 
[13]. 

Abnormal spinal alignment is proposed to disturb 
scapular kinematics and shoulder girdle function 
[1,13-15]. Physical examination revealed that 
patients with SIS present with postural deviations 
including a forward head, rounded shoulders, 
increased thoracic kyphosis and trunk inclination 
to the symptomatic side [16-18]. It isspeculated 
that early postural mal-alignment in SIS is an 
adaptive strategy aiming to reduce pain, and it 
is reversible if properly treated [19]. 

Two main lines of treating SIS have been 
reported: operative and conservative treatments 
[20-22]. The non-operative treatments include 
subacromial corticosteroid injection, NSAIDs 
(non-steroidal anti-inflammatory drugs) and rest 
[8,22,23]. In addition to the previously 
mentioned conservative treatments, physical 
therapy remains the most commonly adopted 
method in treating patients with SIS. Physical 
therapy approaches include strengthening 
exercises for the rotator cuff and scapular 
stabilizers [24,25], stretching the posterior joint 
capsule [26], manipulative treatments [27,28], 
electrotherapy modalities [29,30] and taping 
[31,32], 

The application of taping is a promising modality 
in physical therapy practice [32]. It is commonly 
used for both treatment and prevention in 
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musculoskeletal disorders [33-35]. Two types of 
tape have been used in shoulder rehabilitation: 
rigid and elastic tapes. Previous studies have 
examined the clinical effects of taping patients 
with SIS using rigid tape. They found beneficial 
effects of taping in reducing the electrical 
activity of the upper fibers of the trapezius [36], 
relieving pain and improving shoulder function 
[31,32], limiting abnormal joint movements or 
supporting joint structure [37]. On the other 
hand, some negative effects as a result of using 
rigid tape include skin irritation and the 
restriction of upper extremity movement [38]. 

Due to the drawbacks of rigid tape, kinesio tape 
(KT) was introduced by Kenzo Kase in 1980 [39, 
40]. It is elastic, latex-free, quick drying and is 
designed to resemble the properties of human 
skin [41]. It can be stretched up to 130-140% of 
its elastic resting length, thus allowing free 
movement of the taped muscle or joint [42], 
Despite its popularity in physical therapy 
practice, there is minimal evidence regarding the 
underlying mechanisms of the therapeutic 
effects of KT [43], Kase and Wallis [39] and Kase 
et al. [40] claimed that KT works by modulating 
some physiological processes including the 
improvement of local circulation, pain relief 
through gate control, supporting weakened 
muscles and restoring joint alignment. 

Previous studies have examined the effects of 
KT in shoulder disorders. It has been 
demonstrated that KT effectively reduced pain 
and discomfort and increased shoulder ROM 

[40.43.44] , With the mechanical support it 
creates, KT can alter joint stability and 
movement biomechanics [40], Furthermore, the 
administration of KT with an exercise program 
has been shown to be more effective than 
exercise alone in the rehabilitation of SIS 

[31.44.45] , Taping patients with SIS in 
combination with posture correction has been 
found to acutely improve shoulder ROM [46], 
increase shoulder isometric muscle strength [47], 
restore scapular kinematics [48] and decrease 
shoulder pain and disability [47,48]. 

However, there is a paucity of literature 
regarding the effect of taping patients with SIS 
with different taping materials on the scapular 
kinematics and forward head posture (FHP). 
Thus, the aim of this study was to investigate 
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the effects of taping with postural correction on 
the.scapular upward rotation and forward head 
angle (FHA) in patients with SIS when two 
different taping materials are used: a rigid tape 
and an elastic tape. 

METHODOLOGY 

Participants: We conducted a randomized, 
single-blinded, placebo-controlled study in the 
Motion Analysis Lab at the Faculty of Physical 
Therapy, Cairo University; Egypt. Eleven female 
patients with clinically diagnosed SIS 
participated in the study. They were referred by 
an orthopedist, who was informed of the patient 
inclusion and exclusion criteria. They were 
randomly assigned to two groups: kinesio-tape 
(group I, n=6) and rigid tape (group II, n=5). Their 
age ranged from 30 to 60 years, their weight 
ranged from 56 to 90 kg and their height ranged 
from 155 to 175 cm. Patientswith shoulderpain 
for more than one month were included if they 
showed positive signs in two or more of the 
following SIS tests: (1) the Neer and Walsh test, 
(2) the Hawkins-Kennedy test, (3) the presence 
of a.painful arc between 60°-120° (4) J obe's test 
(the empty can test) and (5) pain when palpating 
the greater tuberosity of the humerus. Patients 
were excluded if they had a history of shoulder 
dislocation, shoulder surgery, reproduction of 
shoulder pain with cervical movement, known 
allergies to taping or were athletes. 

Instrumentation: A digital protractor 
(inclinometer) (13-770-3SPI Electronic Protractor, 
China) was used to assess the static positions 
of the scapular upward rotation during humeral 

Fig. 1: The measurement of FHA using Kinovea software. 
The_forward head angle was determined by measuring 
the angle between a line drawn from the tragus to the C7 
spinous process and a vertical plumb line through C7. 



elevation trials. Excellent intra-rater reliability 
(ICC 3)1 = 0.89-0.96) using this device was 
established by Johnson et al. [49] The digital 
inclinometer was modified to make contact with 
the scapular spine and to prevent anterior- 
posteriortilting of the instrument around an axis 
parallel to the spine of the scapula as described 
byjohnson et al., [49]. 

Kinovea 0.8.15 software was used to compute 
the FHA (figure 1). Kinovea is an open-source 
software (www.kinovea.org) that uses a digital 
goniometer to compute joint angles and has 
been used previously in a few studies [50,51]. 

Procedures: Initially, each patient was given an 
orientation session about the nature of the study 
and its aims. Written informed consent was 
obtained from all patients prior to starting the 
study, which was approved by the local ethical 
committee. For assessing the scapular position 
and orientation, the patients whole backs were 
kept bare and their hair was bound up. Then, 
the Scapular Dyskinesis Test (SDT) and Lateral 
Scapular Slide Test (LSST) were performed. The 
SDT was described by Kibler et al. [52] to 
categorize abnormal scapular movement 
patterns. In this test, the bilateral scapular 
motion during repeated shoulder elevations and 
lowerings is observed. Participants were asked 
to elevate their arms in the scapular plane for 
three trials while the therapist observed the 
medial and superior scapular borders and then 
recorded the type of scapular motion pattern as 
one of the following types: Type 1: prominence 
of the inferior angle, Type 2: prominence of the 
medial border, Type 3: excessive elevation of the 
superior border, and Type 4: normal scapular 
motion. Additionally, the lateral scapular slide 
test (LSST) was designed by Kibler et al. [53] to 
measure scapular asymmetry. Participants were 
instructed to stand in a neutral relaxed posture. 
Measurements were taken in 3 positions that 
place the shoulder joint in 0° (rest), 45° (hands 
on hips) and 90° of abduction with maximum 
internal rotation. In each position, the distance 
was measured bilaterally between the inferior 
angle of the scapula and the corresponding 
thoracic spinous process by a measuring tape. 
All measurements of scapular distance were 
taken three times. Asymmetry equal to 1.5 cm 
was considered as a threshold for an abnormal 
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scapular position. 

Scapular upward rotation was measured in four 
positions, _namely 0°, 60°, 90° and 120° of 
elevation in the scaption plane. In the current 
study, shoulder elevation in the scaption plane 
was chosen because it is the most functional 
plane for arm elevation that is commonly used 
in activities of daily living [54,55]. To ensure that 
shoulder elevation was maintained in the 
scaption plane, an adhesive tape was used to 
determine a path for scapular plane elevation 
on the floor and wall. Two strips of adhesive tape 
were marked on the floor; one was placed 
parallel to the frontal plane, and another one 
was angled 30°to the frontal plane. Participants 
were asked to stand in a relaxed position beside 
the first adhesive strip and then to elevate their 
arms in the scaption plane at 60°, 90° and 120° 
as determined by a universal goniometer and 
marked on the wall. 

To measure the FHP angle, reflective markers (9 
mm) were placed over the tragus and C 7 spinous 
process. A lateral view photograph was taken 
by a digital camera (Canon Power Shot SD1100 
IS ELPH, US). The camera was mounted on a 
tripod and was placed 2 m from the participants. 
The FHA is defined as the angle of the head in 
the sagittal plane measured from a line 
connecting the tragus and C 7 markers with 
respect to the vertical line. Forward head 
posture was defined as a FHA equal to or greater 
than 46° [15]. 

Following postural evaluation, the tape was 
applied. Two different taping materials 
commonly used in SIS were applied with the same 
technique: Group I received Kinesio tape (KT) (5 
cm in width, cotton, porous, adhesive and latex- 
free elastic tape 3NSTex -Nst-05001), while 
Group II received Rigid tape (RT)(Steroplast R zinc 
oxide adhesive tape). To determine the group 
assignments, randomization was performed by 
asking each patient to choose a paper from a 
box containing 11 papers. These papers were 
labeled I or II, and each patient was allocated 
to the group associated with the letter she 
chose. 

Before the application of real taping, all 
participants received a placebo tape 
(Transpore™ 1527-2M , 5-cm width) applied using 


the same application technique as the real tape 
but without posture correction. Following the 
removal of the placebo tape, the real tape was 
applied bilaterally from the first to the twelfth 
thoracic vertebra as participants placed their 
thoracic spine in a neutral position. Then, the 
participants were asked to retract and depress 
the scapulae as demonstrated by the 
physiotherapist. The movement was demonstra- 
ted to each patient, and the patients were 
allowed to practice it once before the 
application of the real tape. The real tape was 
applied diagonally from the middle of the 
scapular spine to the twelfth thoracic vertebra; 
this was also applied bilaterally [46] (figure 2). 
Participants were not required to actively 
maintain the posture correction, as the aim of 
the tape is to hold each subject in the new 
position. The placebo taping was not pre- 
tensioned and was included in the protocol to 
determine if any observed changes in the 
dependent variables had occurred as a result of 
the postural change and not as a result of 
another effect of the tape [46]. All taping was 
applied by a single trained physiotherapist. 
Scapular upward rotation at 0°, 60°, 90° and 120° 
of humeral elevation in the scaption plane and 
FHA were measured before and after each taping 
condition (placebo and real taping). 

Fig. 2: Thoracic and scapular Kinesio tape was applied 
bilaterally following postural correction. 



Statistical Analysis: The data are presented as 
the mean and standard deviation (SD) values. 
The data were explored for normality by checking 
data distribution, calculating the.mean, median 
and standard deviation (SD) values and finally 
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by using the Shapiro-Wilktest. Once data were 
found not to violate these assumptions, 
parametric analyses were conducted. SPSS(lnc., 
Chicago, IL) version 20 was used for the 
statistical analyses. Rigid and Kinesio taping 
effects were tested for statistical significance 
using a mixed-model 3-way M ANOVA. Scapular 
upward rotation and FHA were analyzed in the 
two taping conditions (the placebo and real 
taping) across four time periods (within-subject 
variables), with the study group introduced as a 
between-subject variable. If a significant 
interaction was identified, Bonferoni-adjusted 
pairwise comparisons were performed to 
examine differences between the independent 
variables. The alpha level of significance was 
set at 0.05. 

RESULTS 

The descriptive statistics revealed that the mean 
±5D of_age, weight and height were 43.8 ±7.7 
vs 45.8 ±9.4 years, 83.3 ±8.2 vs 85 ±8.2 kg and 
162.3 ±4.5 vs 164. 7±7 cm for group I vs group II. 
The unpaired t-tests revealed that there were 
no statistically significant differences in the 
mean age (P =0.39), weight (P =.89) and height 
(P =.90) between both groups. 

There was a 3-way interaction effect on scapular 
upward rotation at 90° shoulder elevation in the 
real taping condition compared to the placebo 
taping condition immediately after the 
application of tape in both groups: the KT and 


RT groups improved during real taping by a 
mean difference of 1.91° (P = .011) and 1.95° 
(P =.015), respectively. Additionally, both groups 
showed significant increases in scapular upward 
rotation at 90° and 120° of shoulder elevation 
immediately after taping, compared to pre- 
taping, in real taping condition by a mean 
difference of 1.25° (P=.03) and 1.67°(P=007) 
respectively in the KT group, and 1.7° (P=.012) 
and 1.41°(P=025) respectively in the RT group. 
Concerning scapular upward rotation at 60° of 
shoulder elevation, the improvement in the KT 
group approached acceptable levels of 
statistical significance (P=.054) during real 
taping condition when after taping was 
compared to the before. 

M oreover, there was a 3-way interaction effect 
on FHA in the RT group due to lower mean FHA 
values in the real taping condition compared to 
the placebo taping conditionjmmediately after 
the tape application by a mean difference of 8.2° 
(P =.005). On another regard, FHA did not reach 
a statistical significance (P=.06) in the RT group 
during real taping condition when after taping 
was compared to the before. Concerning the in 
between difference, 3-Way Mixed-model 
M ANOVA did not show significant differences 
between both groups for any of the tested 
variables. 

Tables (1-4) present the descriptive statistics 
and multiple pairwise comparison tests for the 
tested variables. 


Measure 

Time of 
measurement 

KT group 

RT group 

0° 

Pre 

Placebo 

3.02(2.49) 

Placebo 

3.01 (2.106) 

Real 

2.51(2.17) 

Real 

3.36(1.86) 

Post 

Placebo 

2.76 (2.25) 

Placebo 

3.36(1.88) 

Real 

2.87 (2.24) 

Real 

3.51(1.61) 

60° 

Pre 

Placebo 

10.60(2.61) 

Placebo 

9.75(1.35) 

Real 

11.09 (3.43) 

Real 

9.55(1.41) 

Post 

Placebo 

10.49(1.88) 

Placebo 

9.78(1.26) 

Real 

12.97(3.86) 

Real 

11.05(2.17) 

90° 

Pre 

Placebo 

18.25 (3.70) 

Placebo 

16.67 (4.22) 

Real 

18.40 (4.36) 

Real 

16.87 (4.39) 

Post 

Placebo 

17.74(3.88) 

Placebo 

16.62 (4.26) 

Real 

19.66(4.82) 

Real 

18.57 (3.87) 

120° 

Pre 

Placebo 

25.17(4.38) 

Placebo 

27.45 (5.04) 

Real 

24.32(2.64) 

Real 

27.45 (4.31) 

Post 

Placebo 

24.78(4.54) 

Placebo 

28.28(5.10) 

Real 

25.99 (3.81) 

Real 

28.87 (3.90) 

FHA (°) 

Pre 

Placebo 

56.33(9.70) 

Placebo 

53 (4.41) 

Real 

56.5 (11.89) 

Real 

51.4(8.41) 

Post 

Placebo 

55.66(8.59) 

Placebo 

55.2(12.25) 

Real 

54.16(9.74) 

Real 

47 (8.94) 


Table 1: Descriptive statistics of the 
scapular upward rotation angle at 0°, 60°, 
90° and 120° of shoulder elevation and 
FHA. 

KT: Kinesio tape group 
RT: Rigid tape group 
FHA: forward head angle 
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Table 2: M ultiple pairwise comparison between the placebo and real taping conditionsfor the scapular 
upward rotation angle at 0°, 60°, 90° and 120° of shoulder elevation and FHA pre- and post-taping in 
the KT and RT groups. 


Measure 

Group 

Time of 
Measurement 

in 

(j) 

Mean 

Difference 

Sig. 

95% Confidence 
Interval for Difference 

Taping 

condition 

Taping 

condition 

(i-j) 

Lower 

Bound 

Upper 

Bound 

0° 

1 

1 

1 

2 

0.507 

0.094 

- 0.106 

1.119 

2 

1 

2 

- 0.112 

0.781 

- 0.992 

0.769 

2 

1 

1 

2 

- 0.354 

0.263 

- 1.025 

0.317 

2 

1 

2 

- 0.15 

0.733 

- 1.115 

0.815 

<T> 

O 

o 

1 

1 

1 

2 

- 0.485 

0.39 

- 1.699 

0.729 

2 

1 

2 

- 2.48 

0.083 

- 5.356 

0.396 

2 

1 

1 

2 

0.204 

0.737 

- 1.126 

1.534 

2 

1 

2 

- 1.274 

0.384 

- 4.425 

1.877 

90° 

1 

1 

1 

2 

- 0.155 

0.564 

- 0.74 

0.43 

2 

1 

2 

-1.917* 

.011* 

- 3.265 

- 0.569 

2 

1 

1 

2 

- 0.2 

0.498 

- 0.841 

0.441 

2 

1 

2 

-1.950** 

.015* 

- 3.427 

- 3.427 

i-* 

ISJ 

O 

o 

1 

1 

1 

2 

0.853 

0.289 

- 0.858 

2.565 

2 

1 

2 

- 1.212 

0.096 

- 2.686 

0.263 

2 

1 

1 

2 

- 0.006 

0.994 

- 1.881 

1.869 

2 

1 

2 

- 0.588 

0.432 

- 2.203 

1.027 

FHA(°) 

1 

1 

1 

2 

- 0.167 

0.923 

- 3.962 

3.629 

2 

1 

2 

1.5 

480 

- 3.11 

6.11 

2 

1 

1 

2 

1.6 

0.407 

- 2.558 

5.758 

2 

1 

2 

8.200* 

.005* 

3.15 

13.25 


Table 3: M ultiple pairwise comparison between pre- and post-taping 
rotation angle at 0°, 60°, 90° and 120° of shoulder elevation and FHA 
conditions within the KT and RT groups. 


times for the scapular upward 
in the.placebo and real taping 


Measure 

Group 

Taping 

Condition 

(i) 

0) 

Mean 

Difference 

Sig. 

95% Confidence 
Interval for Difference 

Pre-taping 

Post-taping 

(i-j) 

Lower 

Bound 

Upper 

Bound 

0° 

1 

1 

1 

2 

0.257 

0.235 

- 0.199 

0.712 

2 

1 

2 

- 0.362 

0.379 

- 1.247 

0.523 

2 

1 

1 

2 

- 0.358 

0.139 

- 0.857 

0.141 

2 

1 

2 

- 0.154 

0.728 

- 1.123 

0.815 

60° 

1 

1 

1 

2 

0.117 

0.797 

- 0.881 

1.114 

2 

1 

2 

- 1.878 

0.054 

- 3.795 

0.039 

2 

1 

1 

2 

- 0.028 

0.955 

- 1.121 

1.065 

2 

1 

2 

- 1.506 

0.139 

- 3.606 

0.594 

o 

o 

<T> 

1 

1 

1 

2 

0.507 

0.139 

- 0.2 

1.214 

2 

1 

2 

-1.255* 

0.031 

-2.367 

-0.143 

2 

1 

1 

2 

0.048 

0.892 

- 0.727 

0.823 

2 

1 

2 

-1.702* 

0.012 

-2.92 

-0.484 

o 

O 

PM 

i— 1 

1 

1 

1 

2 

0.387 

0.353 

- 0.506 

1.28 

2 

1 

2 

-1.678* 

0.007 

-2.771 

-0.586 

2 

1 

1 

2 

- 0.834 

0.086 

- 1.812 

0.144 

2 

1 

2 

-1.416* 

0.025 

-2.612 

-0.22 

FHA(°) 

1 

1 

1 

2 

0.667 

0.784 

- 4.684 

6.018 

2 

1 

2 

2.333 

0.243 

- 1.894 

6.56 

2 

1 

1 

2 

- 2.2 

0.418 

- 8.062 

3.662 

2 

1 

2 

4.4 

0.06 

- 0.23 

9.03 
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Table 4: M ultiple pairwise comparison between the KT and RT groups for the scapular upward 
rotation angle at 0°, 60°, 90° and 120° of shoulder elevation and FHA in the_placebo and real 


taping conditions during pre- and post-taping times. 


Measure 

Time 

Taping 

Condition 

a) 

U) 

Mean 

Difference 

Sig. 

95% Confidence Interval 
for Difference 

Kinesio-tape 

Group 

Rigid tape 
Group 

(i-j) 

Lower 

Bound 

Upper 

Bound 

0° 

1 

1 

1 

2 

0.01 

0.994 

- 3.179 

3.199 

2 

1 

2 

- 0.851 

0.51 

- 3.653 

1.951 

2 

1 

1 

2 

- 0.605 

0.646 

- 3.479 

2.27 

2 

1 

2 

- 0.643 

0.607 

- 3.375 

2.089 

60° 

1 

1 

1 

2 

0.851 

0.53 

- 2.092 

3.794 

2 

1 

2 

1.54 

0.376 

- 2.201 

5.28 

2 

1 

1 

2 

0.706 

0.494 

- 1.535 

2.947 

2 

1 

2 

1.912 

0.353 

- 2.507 

6.331 

90° 

1 

1 

1 

2 

1.577 

0.525 

- 3.824 

6.979 

2 

1 

2 

1.532 

0.577 

- 4.461 

7.526 

2 

1 

1 

2 

1.119 

0.66 

- 4.439 

6.676 

2 

1 

2 

1.085 

0.695 

- 4.98 

7.151 

120° 

1 

1 

1 

2 

- 2.277 

0.443 

- 8.698 

4.145 

2 

1 

2 

- 3.136 

0.172 

- 7.918 

1.646 

2 

1 

1 

2 

- 3.497 

0.26 

- 10.073 

3.078 

2 

1 

2 

- 2.874 

0.25 

- 8.159 

2.412 

FHA(°) 

1 

1 

1 

2 

3.333 

0.499 

- 7.368 

14.035 

2 

1 

2 

5.1 

0.443 

- 9.272 

19.472 

2 

1 

1 

2 

0.467 

0.942 

- 13.755 

14.688 

2 

1 

2 

7.167 

0.24 

- 20.04 

5.706 


DISCUSSION 

The primary purpose of this study was to 
investigate the effects of rigid versus kinesio- 
tape, compared to the placebo-tape condition, 
on the scapular upward rotation and FHA in a 
group of patients with SIS. The findings of the 
current study revealed that the two taping 
materials improved the scapular upward rotation 
at the mid (90°) and the final (120°) angles of 
shoulder elevation in the scapular plane. The 
change in the measured angles indicates that 
both postural taping materials have a corrective 
effect on scapular kinematics. 

The contribution of the scapula is maximized in 
the mid-range (90°-120°) of arm elevation 
because of the larger moment arm of the 
scapular rotators compared to the shoulder 
rotators, which promotes a mechanical 
advantage for the scapula [56,57]. It is 
hypothesized that taping works by providing 
sensorimotor feedback, correcting joint 
alignment during dynamic movements [38,58] 
and restoring normal length-tension 
relationships in the exercising muscles [59]. 

Host [60] believed that scapular taping in the 
resting position allows for better alignment of 


the scapula and accordingly helps to increase 
the subacromial space. He stated that one 
possible explanation of the improvement seen 
after tape application could be attributed to the 
prolonged stretching force exerted by the tape 
on the tight structures around the shoulder, 
which possibly enables other muscles to function 
properly. In addition, taping might alter the 
activation level of the scapular muscles to 
control scapular motion [47,61,62]. Scapular 
taping has been found to decrease the activity 
of the upper trapezius and to increase the 
activity of the lower trapezius, serratus anterior, 
and infraspinatus muscles [62], The authors of 
the current study concluded that although 
scapular electromyography was not recorded in 
this study, the evidence of altered activation 
levels of the scapular muscles in patients with 
SIS can be inferred from the results. 

Furthermore, in this study thoracic and scapular 
taping was applied with active postural 
correction, and the patients were instructed to 
retract and depress the scapulae before the tape 
was applied. Shoulder retraction has been found 
to be associated with posterior tilting of the 
scapula, a movement that leads to widening of 
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the subacromial space in contrast_to shoulder 
protraction [17]. Thus, our findings suggest that 
postural taping may assist in restoring abnormal 
scapular movement patterns. 

Our results are consistent with those of van 
Herzeele et al. [61] who found increased scapular 
upward rotation at 30°, 60° and 90° of shoulder 
abduction after the application of kinesio taping 
in asymptomatic handball players. A similar 
corrective effect has been reported by Hsu et 
al. [63], who used kinesio taping to envelop the 
lower trapezius with the purpose of correcting 
the scapular position in a group of baseball 
players with SIS. In contrast to the results of this 
study, Shaheen et al. [48] found that the two 
taping materials have no effect on upward 
rotation, although both rigid and elastic taping 
techniques externally rotated the scapula in 
sagittal plane movements. 

Concerning the FHA, the findings revealed a 
significant decrease in the mean value of FHA 
in the real taping condition compared to the 
placebo taping condition immediately after the 
application of tape in the RT group. The decrease 
in the measured angle indicates that rigid taping 
with posture correction has a substantial 
corrective effect on the forward head posture 
(FHP) in SIS. 

FHP is a mal-alignment of the cervical spine and 
is considered to be an etiological factor in the 
development of SIS [18,64], It is associated with 
a downwardly rotated, anteriorly tilted, and 
protracted scapula leading to altered force 
couples and scapular motions that result in 
increased compression of the subacromial space 
during arm elevation [1,13,18]. Accordingly, the 
underlying mechanism of the observed re- 
alignment of the upper body posture could be 
attributed to the combined effect of the 
mechanical postural correction of the position 
of the shoulder girdle and the enhanced 
proprioceptive stimulation from the tape. 

Our finding is in agreement with the results 
presented by Lewis et al. [46], who found that 
rigid postural taping had less FHA, forward 
shoulder angle (FSA) and smaller kyphosis in 
patients with SIS compared to placebo taping. 
In contrast to our results, Cole et al. [59] studied 
the effect of a scapular stabilization brace on 


posture and scapular muscle activity in healthy 
overhead athletes with poor posture. They 
concluded that scapular bracing reduced FSA, 
but no alteration was observed in the FHA. 

Regarding the differences between the two 
taping materials, the between-subject effect 
showed no significant differences between the 
KTand the RT taping groups for any of the tested 
variables, which could be attributed to the small 
sample size. This study is limited by our inability 
to generalize the findings to both genders, as 
we included female participants only. 
Additionally, the forward shoulder angle was not 
measured in this study and we recommend that 
it should be included in future studies. 

CONCLUSION 

Both taping materials with postural correction 
are beneficial in increasing the scapular upward 
rotation in SIS patients. Furthermore, rigid taping 
is effective in reducing the FHA. Thus, postural 
taping might play a role in the restoration of 
normal postural alignment, which mayfacilitate 
the effectiveness of other therapeutic strategies 
in the rehabilitation programsfor SISassociated 
with scapular dyskinesia. 

ACKNOWLEDGEM ENTS 

The authors would like to thank all the patients who 
kindly accepted voluntarily to participate in the study. 

Conflicts of interest: None 
REFERENCES 

[1] , M ichener LA, M cClure PW, Karduna AR. Anatomical 

and biomechanical mechanisms of subacromial 
impingement syndrome. Clin Biomech (Bristol, 
Avon) 2003;18(5):369-379. 

[2] , Koester MC, George MS, Kuhn JE. Shoulder 

impingement syndrome. Am J Med. 
2005; 118(5):452-455. 

[3] . Lewis JS. Rotator cuff tendinopathy/subacromial 

impingement syndrome: is it time for a new method 
of assessment? BrJ Sports Med. 2009;43:259-264. 

[4] , Neer CS II. Anterior acromioplasty for the chronic 

impingement syndrome in the shoulder: a 
preliminary report. J Bone Joint Surg Am. 
1972;54(l):41-50. 

[5] . Lewis JS, Green AS, Dekel S. The aetiology of 

subacromial impingement syndrome. Physiothe- 
rapy 2001;87(9):458-469. 

[6] . Bigliani LU, Levine WN. Subacromial impingement 

syndrome. J BoneJointSurgAm. 1997;79(12):1854- 
1868. 


Int J Physiother Res 2016;4(2):1379-88. ISSN 2321-1822 


1386 


Eman A. Embaby, Eman M .A. Abdalgwad. RIGID TAPE VERSUS KINESIO TAPE ON SCAPULAR ROTATION AND FORWARD HEAD ANGLE IN 

SUBACROMIAL IMPINGEMENT SYNDROME. 


[7] , Ostor AJ, Richards CA, Prevost A T, Speed CA, 

Hazleman BL. Diagnosis and relation to general 
health of shoulder disorders presenting to primary 
care. Rheumatology 2005;44(6):800-805. 

[8] . Kamkar A, Irrgang JJ, Whitney SL. Nonoperative 

management of secondary shoulder impingement 
syndrome. J Orthop Sports Phys Ther. 
1993;17(5):212-24. 

[9] . Chipchase LS, O'Connor DA, Costi JJ, Krishnan J. 

Shoulder impingement syndrome: preoperative 
health status. J Shoulder Elbow Surg. 2000;9(1):12- 
15. 

[10] . Seitz AL, McClure PW, Finucane S, Boardman ND 

3rd, Michener LA. Mechanisms of rotator cuff 
tendinopathy: intrinsic, extrinsic, or both? Clin 
Biomech (Bristol, Avon) 2011;26(1):1-12. 

[11] . Me Clure P, Michener L, Karduna A. Shoulder 
function and 3-dimensional scapular kinematics 
in people with and without shoulder impingement 
syndrome. Phys Ther. 2006;86(8):1075-90. 

[12] , Ebaugh D, M cClure P, Karduna A. Three-dimensional 

scapulothoracic motion during active and passive 
arm elevation. Clin Biomech. 2005;20(7):700-9. 

[13] . Kibler WB, McMullen J. Scapular dyskinesis and 

its relation to shoulder pain. J Am Acad Orthop 
Surg. 2003;11(2):142-151. 

[14] , Kebaetse M , M cClure P, Pratt NA. Thoracic position 

effect on shoulder range of motion, strength, and 
three dimensional scapular kinematics. Arch Phys 
Med Rehabil. 1999;80(8):945-50. 

[15] . Thigpen CA, Padua DA, M ichener LA, et al. Head and 

shoulder posture affect scapular mechanics and 
muscle activity in overhead tasks. J Electromyogr 
Kinesiol. 2010;20(4):701- 709. 

[16] . Greenfield B, Catlin PA, Coats PW, et al. Posture in 

patientswith shoulder overuse injuriesand healthy 
individuals. J Orthop Sports Phys Ther. 
1995;21(5):287-295. 

[17] , Solem-Bertoft E. Painful shoulder disorders from a 

physiotherapeutic view: a review of literature. 
Critical Reviews in Physical and Rehabilitation 
Medicine 1999;11:229-277. 

[18] . Lewis JS, Green AS, Wright C. Subacromial 
impingement syndrome: the role of posture and 
muscle imbalance. J Shoulder Elbow Surg. 
2005; 14(4):385-92. 

[19] . Skolimowski J, Barczyk K, Dudek K, Skolimowska 

B, Demczuk-W 3 odarczyk E, Anwajler J: Posture in 
people with shoulder impingement syndrome. 
Ortop Traumatol Rehabil. 2007;9(5):484-98. 

[20] .Gartsman GM. All Arthroscopic rotator cuff 
repairs.Orthop Clin North Am. 2001;32(3):501-10. 

[21] , Bdlukbasi S, Guzel VB, Simsek A, Kanatli U, Cila E. 

Modified and classic acromioplasty for 
impingement of the shoulder Int Orthop. 
2002;26(l):10-2. 

[22] , Green S, Buchbinder R, Hetrick S. Physiotherapy 

interventionsforshoulder pain. Cochrane Database 
Syst Rev. 2003;2:CD004258. 


[23] . Ce I i k D, Atalar AC, Guclu A, Demirhan M. The 

contribution of subacromial injection to the 
conservative treatment of impingement syndrome. 
Acta Orthop Traumatol Turc. 2009a;43(4):331-5. 

[24] , LudewigPM, BorstadJD. Effects of a home exercise 

programme on shoulder pain and functional status 
in construction workers. Occup Environ Med. 
2003;60(ll):841-9. 

[25] , M cClure P, BialkerJ, Neff N, WilliamsG, Karduna A. 

Shoulder function and 3-dimensional kinematics 
in people with shoulder impingement syndrome 
before and after a 6-week exercise program. Phys 
Ther. 2004;84(9):832-848. 

[26] . Dhespeel C. Current Concepts. Rehabilitation of 

patients with shoulder Impingement and Tight 
Posterior Capsule. Orthopedic Practice 
2004; 16(3):9-13. 

[27] , Bang M D, Deyle GD. Comparison of supervised 

exercise with and without manual physical therapy 
for patientswith shoulder impingement syndrome. J 
Orthop Sports Phys Ther. 2000;30(3):126-137. 

[28] .Desmeules F, Cote CH, Fremont P. Therapeutic 

exercise and orthopedic manual therapy for 
impingement syndrome: A systematic review. Clin J 
Sport Med.2003;13(3):176- 182. 

[29] , Hsu CJ, Wang DY, Tseng KF, Fong YC, Hsu HC, Jim YF. 

Extracorporeal shock wave therapy for calcifying 
tendinitis of the shoulder. J Shoulder Elbow Surg. 
2008; 17(l):55-9. 

[30] . Celik D, Atalar AC, Sahinkaya S, Demirhan M . The 

value of intermittent ultrasound treatment in 
subacromial impingement syndrome. Acta Orthop 
Traumatol Turc. 2009;43(3):243-7. 

[31] . Miller P, Osmotherly P. Does scapula taping 
facilitate recovery for shoulder impingement 
symptoms? A pilot randomized controlled trial. J 
M an M anip Ther. 2009;17(1):E6-E13. 

[32] , KalterJ, Apeldoorn AT, Ostelo RW, Henschke N, Knol 

DL, van Tulder MW. Taping patients with clinical 
signs of subacromial impingement syndrome: the 
design of a randomized controlled trial. BMC 
Musculoskelet Disord. 2011;12:188. 

[33] . McConnell J. A novel approach to pain relief pre- 

therapeutic exercise. J Sci M ed Sport 2000;3(3):325- 
334. 

[34] , Morrissey D. Proprioceptive shoulder taping. J 

Bodyw MovTher. 2000;4(3):189-94. 

[35] . Kneeshaw D. Shoulder taping in the clinical setting. 

J Bodyw MovTher. 2002;6(l):2-8. 

[36] . Smith M , Sparkes V, Busse M , Enright S. Upper and 

lower trapezius muscle activity in subjects with 
subacromial impingement symptoms: is there 
imbalance and can taping change it? Phys Ther 
Sport 2009;10(2):45-50. 

[37] , Shakeri H, Keshavarz R, ArabAM and Ebrahimi I. 

Therapeutic Effect of Kinesio-taping on Disability 
of Arm, Shoulder, and Hand in Patients with 
Subacromial Impingement Syndrome: A 

Randomized Clinical Trial. J Nov Physiother. 
2013;3:4. 


Int J Physiother Res 2016;4(2):1379-88. ISSN 2321-1822 


1387 


Eman A. Embaby, Eman M .A. Abdalgwad. RIGID TAPE VERSUS KINESIO TAPE ON SCAPULAR ROTATION AND FORWARD HEAD ANGLE IN 

SUBACROMIAL IMPINGEMENT SYNDROME. 


[38] . Ackermann B, Adams R, Marshall E. The effect of 

scapula taping on electromyographic activity and 
musical performance in professional violinists. 
AustJ Physiother. 2002;48(3):197-203. 

[39] . Kase K, Wallis J. The latest Kinesio taping method 

Tokyo, Japan, Ski-journal; 2002. 

[40] . Kase K, Wallis J, Kase T. Clinical Therapeutic 
Applications of the Kinesio Taping Method. Tokyo, 
Japan: Ken Ikai Co Ltd; 2003. 

[41] . Briem K, Eythorsdottir H, M agn usdotti r 

RG, Palmarsson R, Runarsdottir T, Sveinsson T. 

Effects of kinesio tape compared with nonelastic 
sports tape and the untaped ankle during a sudden 
inversion perturbation in male athletes. J Orthop 
Sports Phys Ther. 2011;41(5):328-35. 

[42] , Kalron A, Bar-Sela S. A systematic review of the 

effectiveness of Kinesio Taping— fact or fashion? 
EurJ Phys Rehabil Med. 2013;49(5):699-709. 

[43] . Kaya E, Zinnuroglu M, Tugcu I. Kinesio taping 

compared to physical therapy modalities for the 
treatment of shoulder impingement syndrome. Clin 
Rheumatol. 2011;30(2):201-207. 

[44] , Jaraczewska E, Long C. Kinesio®taping in stroke: 

Improving functional use of the upper extremity in 
hemiplegia. Top Stroke Rehabil. 2006;13(3):31-42. 

[45] , Simek HH, Balki S, Keklik SS, Ozturk H, Elden H. Does 

Kinesio taping in addition to exercise therapy 
improve the outcomesin subacromial impingement 
syndrome? A randomized, double-blind, controlled 
clinical trial. Acta Orthop Traumatol Turc. 
2013;47(2): 104-10. 

[46] . Lewis JS, Wright C, Green A. Subacromial 
impingement syndrome: the effect of changing 
posture on shoulder range of movement. J Orthop 
Sports Phys Ther. 2005;35(2):72-87. 

[47] , Kumar NS, Nehru A, Rajalakshmi D. Effect of taping 

as a component of conservative treatment for 
subacromial impingement syndrome. Health 
2012;4:237-241. 

[48] . Shaheen AF, Bull AM, Alexander CM : Rigid and 

Elastic taping changes scapular kinematics and 
pain in subjects with shoulder impingement 
syndrome; an experimental study. J Electromyogr 
Kinesiol. 2015;25(l):84-92. 

[49] . Johnson M P, McClure PW, Karduna AR. New method 

to assess scapular upward rotation in subjects with 
shoulder pathology J Orthop Sports Phys Ther. 
2001;31(2):81-9. 

[50] . Falco C, Landeo R, M enescardi C, Bermejo J L, Estevan 

I. Match Analysis in a University Taekwondo 
Championship. Advances in Physical Education 
2012;2(1):28-31. 

[51] .Guzman-Valdivia CH, Blanco-Ortega A, Oliver- 
Salazar MA, Carrera-Escobedo JL. Therapeutic 
Motion Analysis of Lower Limbs Using Kinovea. 
International Journal of Soft Computing and 
Engineering (IJSCE)2013;3(2):359-365. 

[52] , Kibler WB, Uhl TL, M adduxJQ, M cM ullen J, Brooks 

PV, Zeller B. Qualitative clinical evaluation of 
scapular dysfunction. J Shoulder Elbow Surg. 
2002;11:550-556. 

Int J Physiother Res 2016;4(2):1379-88. ISSN 2321-1822 


[53] . Kibler WB. The role of the scapula in athletic 

shoulder function. Am J Sports Med. 
1998;26(2):325-37. 

[54] , Bagg SD, Forrest WJ. A biomechanical analysis of 

scapular rotation during arm abduction in the 
scapular plane. Am J Phys Med Rehabil. 
1988;67(6):238-45. 

[55] , Blackburn TA, M cLeod WD, White B, Wofford L. EM G 

analysis of posterior rotator cuff exercises. J Athl 
Train. 1990;25(l):40-45. 

[56] . Doody SG, Freedman L, Waterland JC. Shoulder 

movements during abduction in the scapular 
plane. Arch Phys Med Rehabil. 1070;51(10):595- 
604. 

[57] , Freedman L, M unro RR. Abduction of the arm in the 

scapular plane: scapular and glenohumeral 
movements: a roentgenographic study. J Bone 
Joint Surg Am. 1966;48(8):1503-1510. 

[58] . Alexander CM, StynesS, Thomas A, LewisJ, Harrison 

PJ. Does tape facilitate or inhibit the lower fibres 
of trapezius? M anual Therapy 2003;8(1):37-41. 

[59] . Cole AK, McGrath ML, Harrington SE, Padua 
DA, Rucinski TJ, Prentice WE. Scapular bracing and 
alteration of posture and muscle activity in 
overhead athletes with poor posture. J Athl Train. 
2013;48(l):12-24. 

[60] . Host HH. Scapular taping in the treatment of anterior 

shoulder impingement. Phys Ther. 1995;75(9):803- 
12 . 

[61] . Van Herzeele M , van Cingel R, M aenhout A, De M ey 

K, Cools A. Does the application of kinesiotape 
change scapular kinematics in healthy female 
handball players? Int J Sports Med. 
2013;34(ll):950-5. 

[62] , Selkowitz DM , Chaney C, Stuckey SJ, Vlad G. The 

effects of scapular taping on the surface 
electromyographic signal amplitude of shoulder 
girdle muscles during upper extremity elevation in 
individuals with suspected shoulder impingement 
syndrome. J Orthop Sports Phys Ther. 
2007;37(ll):694-702. 

[63] , Hsu YH, Chen WY, Lin HC, Wang WT, Shih YF. The 

effects of taping on scapular kinematics and muscle 
performance in baseball players with shoulder 
impingement syndrome. J Electromyogr 
Kinesiol. 2009;19(6):1092-9. 

[64] , WeonJH, Oh JS, Cynn HS, Kim YW, Kwon OY, Yi CH. 

Influence of forward head posture on scapular 
upward rotators during isometric shoulder flexion. 
J Bodyw Mov Ther. 2010;14(4);367-74. 


How to cite this article: Eman A. Embaby, Eman M .A. 
Abdalgwad. RIGID TAPE VERSUS KINESIO TAPE ON 
SCAPULAR ROTATION AND FORWARD HEAD ANGLE IN 
SUBACROMIAL IMPINGEMENT SYNDROME. Int J 
Physiother Res 2016;4(2):1379-1388. DOI: 10.16965/ 
ijpr.2016.106 


1388 


